Anticancer efficacy of squalenoyl gemcitabine nanomedicine on 60 human tumor cell panel and on experimental tumor.
Gemcitabine (2',2'-difluorodeoxyribofuranosylcytosine) is an anticancer nucleoside analogue active against a wide variety of solid tumors. However, following intravenous administration, this drug is rapidly inactivated by enzymatic deamination and displays a short biological half-life necessitating the administration of high doses leading also to unwanted side effects. To overcome these drawbacks and to improve the therapeutic index of gemcitabine, we have recently developed the concept of squalenoylation which consisted in the bioconjugation of gemcitabine with squalene, a natural lipid. In our preliminary studies, we have shown that this bioconjugate (SQgem) self-organized in water as nanoassemblies with considerable resistance to deamination and significantly higher anticancer activity compared with gemcitabine in an intravenously grafted tumor model in mice. To further establish the candidature of this nanomedicine for clinical trials, in this communication we have tested the preclinical efficacy of squalenoyl gemcitabine nanomedicine on several human tumor cell lines and on the subcutaneously grafted experimental L1210 murine tumor in mice. SQgem nanomedicine displayed an efficient cytotoxicity against a variety of human tumor cell lines in the 60 human tumor cell panel. In vivo, following intravenous administration, SQgem nanomedicine displayed a superior anticancer activity against subcutaneous L1210 tumor, comparatively to gemcitabine. The molecular mechanism behind the anticancer efficacy of SQgem has been investigated by flow cytometry analysis and protein expression profiling of L1210 wt cells treated in vitro with the squalenoyl gemcitabine bioconjugate. It was found that this nanomedicine arrested the cell cycle in G2/M, characterized by an increased cyclin A and cyclin E expression, and activation of caspase-3 and the cleavage of poly(ADP-ribose) polymerase with an increase of cytochrome C level. Taken together, these results suggest that the cell kill by this nanomedicine occurred through mitochondrial apoptotic triggered pathway, similarly to that of gemcitabine free.